Formation, development and instability of the vortices system are observed visually by means of Mach-Zehnder interferometer. A lazer source is used for the optical image of the formed vortices in a variable temperature field.
INTRODUCTION
Many investigation have been carried out for flows around a heated cylinder, either at a high flow speed, which present a case of • forced convection, or for flow at a case of purely natural convection process [1] and [2] . Very few investigation are concerned with an .intermediate case in which forced convection and natural convection :occure simultaneously at a low speed of flow passing a hot cylinder surface [3] . Due to the changes in the flow conditions which accomp-: any the changes in density at a low Reynolds number, the fluid .characteristics in the shear layer become unstable and exhibit waves :with increasing amplitude in the down stream direction, roll up into vortices and finally break down utj and [5] . The separated region itself has unsteady fluctuating character caused by the existing vortices which periodically carried away with the main flow.
In the scope of the present paper, the investigation of a steady, horizontal, two-dimensional, laminar flow passed a high surface temperature of a cylinder submerged in a normal position to the flow direction is investigated[6.1 and E/ . r.stream normal to its axis at different flow conditions. A temperat-: ure difference of 14-53 °C between the flow and the cylinder surface, which is observed is proved to keep a steady temperature flow field in a range of Reynolds number between 30-100. Increasing the Reynolds number, the temperature pattern grows up to a fluctuated unsteady pattern. Figures 5 and 6 , present an unsteady flow pattern case. Figure 7 , shows a comparison between the experimental results and its corresponding data attained by Roshko, which reveals a good agreement between both results. Figure 8 , shows the flow temperature field through the visualized isotherms around a heated cylinder. The assumptions of the calculation for a constant flow viscosity and density, which is considered only in the buoyancy term, affect . the stability of the flow field. However, the buoyant force disturbi ante changes the Reynolds number limit at which the vortices separate alternately from the cylinder surface. Figures 9 and 10 are the numerical results for a very similar case of the visualized one of Fig. 8 . The visualized temperature. fringes of Fig. 8 , are Fri a ' good agreement with the numerical results of Fig. 10 . 
